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(54) Data recording and reproduction 

(57) When a ratio of track pitches in an SP mode 
and an LP mode is equal to 3 : 2, the track number is 
recorded onto each track by advancing the track number 
one by one in the SP mode and the track number is ad- 
vanced by setting the even or odd track numbers as a 



same track number in two tracks and is recorded onto 
each track in the LP mode. Thus, even when a new re- 
cording is performed onto a recorded tape, the track 
numbers arc continuous so that the track number can 
be used for detecting the absolute address. 
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Description 

This invention relates to data recording and repro- 
duction. 

A digital video tape recorder (VTR) of a compres- 
sion recording system for compressing digital video sig- 
nals by a discrete cosine transform (DCT) and a variable 
length encoding and for recording the signals onto a 
magnetic tape by rotary heads is being developed. In 
such a digital VTR of the compression recording system, 
it has been proposed that in addition to a standard re- 
cording mode (SP mode), a long time recording mode 
(Lp mode) capable of performing a long time recording 
by harrowing a track pitch can be set. 

When the recording at different track pitches is en- 
abled as mentioned above, hitherto, there occurs a 
problem such that it is difficult to designate an absolute 
address from the track number when a new recording 
is performed at a different track pitch onto a tape which 
has already been recorded. 

That is, in the digital VTR of the compression re- 
cording system, a subcode area is provided in each 
track The subcode area is used for a high speed search 
and the track number is added to the subcode area. 

For example, it is now assumed that the ratio of the 
track pitch in the SP mode and the track pitch in the LP 
mode is equal to 3 : 2 and the track number is added so 
as to be simply increased one by one. In this case, when 
signals have initially been recorded in the SP mode, 
track numbers which advance one by one ... '6\ 7\ '8', ... 
are added as shown in Fig; 1A. When a new recording 
is performed in the LP mode from, for example, the track 
number '11 ' onto the tape added with the track numbers 
as mentioned above, track numbers *1V, '12*. '13', ... are 
added to newly recorded portions as shown in Fig. t B. 
When the recording is performed as shown in Fig. 1 B, 
the track numbers of the recorded portions and the track 
numbers of the portions newly recorded overlap. Con- 
sequently, the absolute address cannot be designated 
from the track number in the subcode area. 

For instance, as shown in Japanese Patent Appli- 
cation No. 5-1 38646 : it has been proposed that the track 
numbers are advanced by a multiple of the ratio of the 
track pitches in the respective modes and the track 
number is added to the subcode area. That is, for ex- 
ample, when the ratio of the track pitches in the SP mode 
and LP mode is equal to 3 : 2, the track numbers in the 
SP mode are set to integer numbers of 3 and the track 
numbers in the LP mode are set to integer numbers of 2. 

in this case, when the signals are recorded in the 
SP mode at first, track numbers 1B\ '21 \ '24', ... are 
added as shown in Fig. 2A. When a new recording is 
performed in the LP mode from, for example, the track 
number '33 1 onto the tape added with the track numbers 
as mentioned above, track numbers '33\ '35', '37', ... are 
added to newly recorded portions as shown in Fig. 2B. 
When the track numbers are recorded in such a manner 
as shown in Fig. 2B, the track numbers of the recorded 



portions and the track numbers in the newly recorded 
portions are continuous, so that the absolute address 
can be designated from the track number. 

When the track numbers are added as mentioned 
s above, however, there occurs a problem such that the 
number of bits which have to be assured for expressing 
the track numbers increases. That is, when the track 
numbers are set to integer numbers of 3 as mentioned 
above, the number of bits for expressing only the 
number that is three times as many as the track numbers 
has to be assured in order to express the track numbers 
in the SP mode. Consequently, the number that is three 
times as many as the number in a case where the track 
numbers are simply added one by one is necessary to 
express the track numbers, so that the number of nec- 
essary bits increases in correspondence to such an in- 
creased number. When the relation of the ratio of the 
track pitches becomes further complicated, the number 
of necessary bits further increases. 

This invention provides a data recording and repro- 
ducing method of a magnetic recording and reproducing 
apparatus, comprising the steps of: 

making it possible to set a standard recording mode 
and a long time recording mode in which a long time 
recording can be executed by narrowing a track 
pitch than that in said standard recording mode; 
advancing a track number one by one and recording 
the track numbers onto said tracks in said standard 
recording mode; 

advancing the track number by setting even or odd 
track numbers as a same track number in two tracks 
and recording the track number onto each of said 
tracks in said long time recording mode; and 
detecting an absolute address on a tape on the ba- 
sis of each of said track numbers reproduced. 

i - 
This invention also provides a magnetic recording 

and reproducing apparatus comprising: 

means for setting a standard recording mode and a 
long time recording mode in which a long time re- 
cording can be executed by setting a track pitch to 
be narrower than that in said standard recording 
mode; 

means for generating a track number according to 
whether the recording mode is said standard re- 
cording mode or said long time recording mode; and 
means for recording said track number onto each 
track, 

wherein the track number is advanced one by one 
in said standard recording mode and the track 
number is recorded onto each of said tracks, and 
the track number is advanced by setting even or odd 
track numbers as a same track number in two tracks 
and the track number is recorded onto each of said 
tracks in said long time recording mode. 
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Embodiments of the invention can provide a mag- 
netic recording and reproducing apparatus and a data 
recording and reproducing method, in which even when 
a recording is performed at different track pitches, an 
absolute address can be designated from a track 
number and the number of bits which have to be assured 
for expressing the track numbers doesnt increase. 

Embodiments of the invention relate to a data re- 
cording and reproducing method of a magnetic record- 
ing and reproducing apparatus, wherein a standard re- 
cording mode and a long time recording mode in which 
a long time recording can be executed by narrowing a 
track pitch than that in the standard recording mode can 
be set, a track number is recorded onto each track by 
advancing the track number one by one in the standard 
recording mode, the track number is recorded onto each 
track by advancing the track number by setting even or 
odd track numbers as a same track number in two tracks 
in the long time recording mode, and an absolute ad- 
dress on a tape is detected on the basis of each ol the 
track numbers reproduced. 

According to embodiments of the invention a signal 
of one frame is recorded in a plurality of tracks, azimuth 
angles of the head tracks of the frames are set to be 
equal, and the absolute address is detected on the basis 
of the track number reproduced and the azimuth angle 
of the reproduced track. 

Other embodiments of the invention relate to a mag- 
netic recording and reproducing apparatus comprising: 
means for setting a standard recording mode and a long 
time recording mode in which a long time recording can 
be executed by setting a track pitch to be narrower than 
that in the standard recording mode; means for gener- 
ating a track number according to whether the recording 
mode is the standard recording mode or the long time 
recording mode; and means for recording the track 
number onto each track, wherein the track number is 
advanced one by one and the track number is recorded 
onto each of the tracks in the standard recording mode, 
and the track number is advanced by setting even or 
odd track numbers as a same track number in two tracks 
and the track number is recorded onto each of the tracks 
in the long time recording mode. 

Preferably, the track number is recorded onto each 
track by increasing the track number one by one in the 
SP mode and, the track number is advanced by setting 
the even or odd track numbers as a same track number 
in two tracks and is recorded onto each track in the LP 
mode. c 

In this manner, even when a new recording is per- 
formed onto a recorded tape, the track numbers are con- 
tinuous, so that the track number can be used for de- 
tecting the absolute address. Since the track number is 
increased one by one in the SP mode, the number of 
bits which have to be assured in order to record the track 
numbers does not increase. By detecting which azimuth 
angle the track has, the technique can be also cope with 
the case where the same track numbers exits in the two 



frames when the recording is performed in the LP mode. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
5 ences, and in which: 

Figs. 1 A and IB are schematic diagrams which is 
used for explaining a previously proposed recording 
of track numbers; 
10 Figs. 2A and 2B are schematic diagrams which is 
used for explaining the previously proposed record- 
ing of track numbers; 

Fig. 3 is a schematic diagram which is used for ex- 
plaining a track format of a digital VTR according to 
is an embodiment of the invention; 

Fig. 4 is a schematic diagram which is used for ex- 
plaining a recording format of audio data in the dig- 
ital VTR, 

Fig. 5 is a schematic diagram which is used for ex- 
20 plaining a recording format of audio data in the dig- 
ital VTR; 

Fig. 6 is a schematic diagram which is used for ex- 
plaining a recording format of video data in the dig- 
ital VTR; 

25 Fig. 7 is a schematic diagram which is used for ex- 

plaining a recording format of video data in the dig- 
ital VTR; 

Figs. 8A to 8D are schematic diagrams which is 
used for explaining a recording format of subcode 
30 data in the digital VTR; 

Fig. 9 is a schematic diagram which isused for ex- 
plaining a recording format of subcode data in the 
digital VTR; 

Fig. 10 is a schematic diagram which is used for 
35 explaining a recording format of subcode data in the 
digital VTR; 

Fig. 11 is a schematic diagram which is used for ex- 
plaining a recording format of subcode data in the 
digital VTR: 

40 Figs. 12A and 12B are schematic diagrams which 
are used for explaining the recording of track num- 
bers; * 
Fig. 1 3 is a block diagram of an example of a track 
number generating circuit; 

45 Figs. 14A and 14B are timing charts which is used 
for explaining the track number generating circuit; 
Figs. 15A to 15E are timing charts which is used for 
explaining the track number generating circuit; 
Fig. 1 6 is a block diagram showing a construction 

so of a recording system of the digital VTR; 

Fig. 17 is a block diagram showing a construction 
of a reproducing system of the digital VTR; 
Fig. 18 is a schematic diagram which is used for 
explaining a case of recording track numbers in the 

£5 NTSC system; 

Fig. 1 9 is a schematic diagram which is used for 
explaining a case of recording track numbers in the 
NTSC system; 
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Fig. 20 is a schematic diagram which is used for 
explaining a case of recording track numbers in the 
PAL system; and 

Fig. 21 is a schematic diagram which is used for . 
explaining a case of recording track numbers in the 
PAL system. 

Fig. 3 shows a recording track of a digital VTR of a 
compression recording system for compressing and re- 
cording digital video signals, according to an embodi- 
ment of the invention. In the track of such a digital VTR, 
as shown in Fig. 3, an ITI area is provided at the head 
of each track and an audio area, a video area, and a 
subcode area are subsequently provided. The ITI area 
is a timing block for certainly executing an afterrrecord- 
ing and is used for accurately positioning when data writ- 
ten in areas after the ITI area is after-recorded and re- 
written. Audio data is recorded in the audio area. Com- 
pressed video data is recorded in the video area. The 
subcode area is used for high speed searching. When 
data of the NTSC system is recorded, one video frame 
is recorded in 10 tracks and in case of the PAL system, 
one video frame is recorded in 12 tracks. 

In the digital VTR, a standard recording mode (SP 
mode) and a long time recording mode (LP mode) can 
be set. In the LP mode, a feeding speed of a tape is 
slower than that in the SP mode and the track pitch is 
narrower than that in the SP mode. In the SP mode, the 
track pitch is equal to 10 urn. In the LP mode, the track 
pitch is equal to 6.7 urn. Therefore, the ratio of the track 
pitches in the SP mode and the LP mode is equal to 3 : 2. 

Figs. 4 and 5 show a structure of data in the audio 
area. As shown in Fig. 4 one sync block consists of 90 
bytes. Five bytes of the former half of a data portion are 
constructed by syncs and ID data and a data portion 
consists of 77 bytes (72 bytes of audio data and 5 bytes 
of AAUX). The data portion is protected by a horizontal 
parity C1 and a vertical parity C2. Five bytes of the 
former half of the data portion are used for AAUX. 

Figs. 6 and 7 show a structure of data in the video 
area. One sync block in the video area consists of 90 
bytes. Five bytes of the former haff of a data portion are 
constructed by syncs and ID data and the data portion 
consists of. 77 bytes; The data -portion is protected by 
the horizontal parity C1 and the vertical parity C2 as 
shown in Figs. 6 and 7. 

Fig. 7 shows 149 sync blocks which are vertically 
arranged in a video sector. As shown in Fig; 7, upper 
two sync blocks and a sync block just before the C2 par- 
ity are assured for VAUX. Video data is stored in the 
sync blocks other than the sync blocks for the VAUX and 
the C2 parity. In Fig. 7, 135 sync blocks in the center 
portion are a storage area of video signals. In the dia- 
gram, BUF0 to BUF26 denote buffering units. One buff- 
ering unit is constructed by five sync blocks and 27 buff- 
ering units are included in one track. 270 buffering units 
exist in one video frame, namely, 10 tracks. That is, ar- 
eas which are effective as images are extracted from 
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the image data of one frame and are sampled and col- 
lected, thereby forming 270 groups. One of the groups 
is one buffering unit. 

Figs. 8A to 8D show a construction of the subcode 
5 area. As shown in Fig. 8A, the subcode area consists of 
12 sync blocks. One sync block consists of 12 bytes as 
shown in Fig. 8B. 

Sync patterns of two bytes are provided at the head 
of one sync block as shown in Fig, 8B. Subsequently, 
10 three bytes comprising ID data consisting of I DO and ID1 
and I DP as a parity for I DO and ID1 are added. A main 
data area of five bytes is subsequently provided and, 
further, a parity of two bytes is added. One sync block 
in the subcode area consists of 12 bytes and is shorter 
is than that in the video area or audio area. This is because 
the high speed search is enabled. 

As shown in Figs. 8C and 8D : an F/R flag for de- 
tecting the address at the time of the high speed search 
is provided for I DO. Subsequent to it, as shown in Fig. 
20 BC, an application ID (AP3) indicative of the data struc- 
ture of the subcode is arranged in sync block numbers 
SB0 and SB6and the absolute track number is arranged 
so as to also exist in the following I D1 . In the other sync 
block numbers, as shown in Fig. 8D, the F/R flag is pro- 
25 vided and, subsequently, an index ID (INDEX), a skip ID 
(SKIP), and a photo picture ID (PP) are provided and 
the absolute track number is arranged so as to also exist 
in ID1. The index ID is used for index searching. The 
skip ID is used for cutting unnecessary scenes. The pho- 
30 to picture ID is used for still picture searching! The ab- 
solute track number is recorded in IDi so as to exist in 
ID1 as well and the sync number is also recorded in ID1 . 

Fig. 9 shows a construction in which the ID portions 
(ID0 and ID1) of the 12 sync blocks (S B0 to SB11) of 
35 one track are arranged. The same absolute track 
number is overlappingly written four times by using 23 
bits of the ID portions of the sync block numbers S B0 to 
SB2, SB3 to SB5, SB6 to SB8, and SB9 to SB11. BF 
denotes a blank flag. The blank flag BF is used for dis- 
40 criminating a case where a blank occurs on a tape and 
the track numbers are not continuous. 

Fig. 1 0 shows data to be recorded in the main area 
of the subcode. The data in the main area is recorded 
in a pack structure based on five bytes as shown in Fig. 
45 ii . one byte PC0 at the head is a header. Data is ar- 
ranged in subsequent four bytes of PCI to PC4. As 
shown in Fig. BB, since the main data area of one sync 
block consists of five bytes, data of just one pack is re- 
corded in one sync block. The foregoing auxiliary data 
50 VAUX in the video area and the auxiliary data AAUX of 
the audio data are also written in a similar pack struc- 
ture. 

As shown in Fig. 10, the sync block numbers SB3 
to SB5 and SB9 to SB11 are set to main areas and the 
ss sync block numbers SB0 to SB2 and SB6 to SB8 are 
set to optional areas. A construction of the former half 
(five tracks of the former half in the NTSC system; six 
tracks of the former half in the PAL system) of one frame 
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of the data in the main area in the subcode area and a 
construction of the latter half (five tracks in the latter half 
in the NTSC system; latter six tracks in the PAL system) 
are different. A title time code pack (TTC pack) and a 
title binary group pack (TBG pack) are recorded in the 
former half of one frame. The title time code pack (TTC 
pack), a recording year/month/day pack of video (VRD 
pack), and a recording hour/minute/second pack of vid- 
eo (VDT pack) or a recording year/month day pack of 
audio (ARD pack) and a recording hour/minute/second 
pack of audio (ART pack) are recorded in the latter half 
of one frame; When the optional area is hot used, it is 
recommended to record data of contents similar to the 
data of the main area in the optional area. 

As mentioned above, the track number is written in 
the subcode area in such a digital VTR. The track 
number is used to designate the absolute address on 
the tape. The number of bits assured as a track number 
is equal to 23 bits as shown in Fig. 9, 

In the digital VTR, the SP mode and the LP mode 
can be set as mentioned above The SP and LP modes 
have different track pitches. The track numbers are addr 
ed as follows in an embodiment of the invention in a 
manner such that the absolute address can be certainly 
designated and the number of bits necessary to assure 
the track number doesn't increase even when the re- 
cordings of different track pitches are performed. 

It is- now assumed that the track pitch in the SP 
mode is set to (m) and the track pitch in the LP mode is 
set to (n). The track number is advanced one by one in 
the SP mode and the track number is advanced by only 
the number corresponding to (n/m) in the LP mode. A 
process for advancing the track number by only the 
number corresponding to (n/m) denotes that the track 
number is advanced by (n) tracks among (m) tracks. 

That is, as shown in Fig. 12A, since the track pitch 
in the SP mode is equal to (m) and the track number is 
advanced one by one, the number (A) of tracks at a po- 
sition where the number was moved to a distance (L) is 
obtained by 

A = Urn 

and a track number (a) at the position of the distance 
(L) is obtained by 

a = A = L/m 

Oh the other hand, as shown in Fig. 123, the track 
pitch is equal to (n) in the LP mode. The number (B) of 
tracks at a position where the number was moved to the 
distance (L) is obtained by 

B=L/n 

The track number is advanced by (n/m) of the number 
(B) of tracks. Thus, a track number (b) at the position of 
the distance (L) is obtained by 

b = B x (n/m) = (L/n) x (n/m) = L/m 
When the track number is advanced one by one at 



the track pitch as a reference and the track number is 
advanced by (n/m) at the other track pitch as mentioned 
above, the track numbers (a) and (b) at the positions 
where they were moved to the distance (L) coincide in 
s case of recording at both of the track pitches. By allo- 
cating the track numbers as mentioned above, the track 
number can be set to the absolute index. Since the track 
numbers are integers, the track number cannot be ad- 
vanced by (n/m) at a time. A process for advancing the 
to track number by (n/m) at a time denotes that the track 
number is advanced by (n) tracks among the (m) tracks. 

Specifically speaking, the track pitch in the SP 
mode is equal to 1 0 u,m and the track pitch in the LP 
mode is equal to 6.7 urn. The ratio of the track pitches 
is in the SP mode and LP mode is equal to 3 : 2. In the SP 
mode, the track numbers are sequentially advanced one 
by one and are set to "0\ "1 \ "2*, "3", "4 P , .... In the LP 
mode, the odd track number is advanced one track by 
one and the even track number is advanced by adding 
20 the same track number for two tracks like "0", "0", "1", 
■2 n , "2", "3", "4", "4", .... When the track number is ad- 
vanced as mentioned above, two tracks among three 
tracks are advanced and the track number is conse- 
quently advanced by 2/3 at a time. 
25 Since it is sufficient to advance the track number by 

two tracks among three tracks, the. odd track numbers 
can be also set to the same number for two tracks like 
"0", M", °2', "3", "3 d , M', °5", -5°, .... 

Fig. 1 3 shows an example of a specific circuit for 
30 generating the track numbers as mentioned above in the 
SP mode. In Fig. 13, track pulses are supplied to; an in- 
put terminal 61 . The track pulses are supplied to a clock 
input terminal of a 2-bit counter 62 and also are supplied 
to one input terminal of an AND gate 63. Outputs Q1 
35 and Q2 of the 2-bit counter 62 are supplied to an NAND 
gate 64, The output Q1 of the 2-bit counter 62 is supplied 
to one input terminal of an NAN D gate 65 and the output 
Q2 of the: 2-bit counter 62 is inverted and is supplied to 
the other input terminal of the NAND gate 65. An output 
40 of the NAND gate 65 is supplied to the other input ter- 
minal of the AND gate 63. An output of the AND gate 63 
is supplied to a clock input terminal of a counter 66; 

A load signal is supplied to an input terminal 67. The 
load signal is supplied to a flip-flop 70. An output of the 
45 flip-flop 70 is supplied to one input terminal of an NOR 
gate 71 and is also supplied to a load terminal of the 
counter 66l An output of the NAND gate 64 is supplied 
to the other input terminal of the NOR gate 71 . 

A clock enable signal is supplied to an input terminal 
50 68. The clock enable signal is supplied to a flip-flop 72. 
An output of the flip-flop 72 is supplied to a clock enable 
terminal of the counter 66. 

A preset value is loaded from a terminal 74 to the 
counter 66. An output of the counter 66 is generated as 
55 a track number from an output terminal 73. A BF flag 
from an input terminal 6g is added to the output of the 
. counter 66. 

As shown in Fig. 1 4A, first, at a time point t1 , the 
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load signal from the input terminal 67 is set to (L), the 
2-bit counter 62 is cleared, and the preset value is given 
to the counter 66. When the writing of the track number 
is started at a time point t2 as shown in Fig. 14B, the 
clock enable signal is set to (L) so that the counter 66 5 
can perform the counting operation. 

The 2-bit counter 62 counts track pulses, the NAND 
gate 65 detects that the value of the 2-bit counter 62 is 
equal to "1 (Qi =1, Q2 = 0)", and the NAND gate 64 
detects that the value of the 2-bit counter 62 is set to "2 
(Q1 = 1, Q2 = 1)". When the value of the 2-bit counter 
62 is a value other than "1" (namely, "0" or "2"), since 
the output of the NAND gate 65 is set to (H), the AND 
gate 63 is opened and the track pulses from the input 
terminal 61 are supplied to the counter 66. When the 
value of the 2-bit counter 62 is equal to "1", the AND 
gate 63 is closed and the track pulses from the input 
terminal 61 are not supplied to the counter 66. When the 
value of the 2-bit counter 62 is equal to "2", the output 
of the NAND gate 64 is set to (L) and the 2-bit counter 

62 is cleared. 

The track pulses are given as shown in Fig. 1 5A and 
the load signal is given at a timing shown in Fig. 1 5B. 
The 2-bit counter 62 counts the track pulses from "0" to 
m 2 m as shown in Fig. 15C and stops the supply of track 
pulses to the counter 66 when the output of the 2-bit 
counter 63 is equal to "1". Therefore, the track pulses 
which are given to the counter 66 through the AND gate 

63 are as shown in Fig. 1 5D. By counting the track puls- 
es, the track numbers such that the even numbers are 
advanced so as to be overlapped twice are formed as 
shown in Fig. 15E: 

Fig. 16 shows a construction of a recording system 
of a digital VTR. The digital VTR compresses a digital 
video signal and records the signal onto a magnetic tape 
by rotary heads. In the digital VTR, the standard record- 
ing mode and the long time recording mode can be set. 
The mode can be set by an input key 21 . A capstan mo- 
tor 22 is operated so as to obtain a tape speed according 
to the recording mode. The track pitch is equal to 10|am 
in the SP mode and is equal to 6.7 um in the LP mode. 

Ip Fig. 1 6, component color video signals Y, Cp, and 
C B are supplied to input terminals 1; 2, arid 3. The com- 
ponent color video signals Y, C R , arid C B are supplied 
to an A/D converter 4. The A/D converter 4 digitizes the 
component signals Y, C R , and C B by a sampling clock 
of a frequency of 1 3.5 MHz. 

An output of the A/D converter 4 is supplied to a 
block forming and shuffling circuit 5. The output is divid- 
ed into (8 x 8) blocks by the block forming and shuffling 
circuit 5. Compressions are averaged on a whole picture 
plane and a shuffling is performed so as to prevent that 
data is concent ratively dropped out by a clog of the 
head, a damage of the tape, or the like. 

An output of the block forming and shuffling circuit 
5 is supplied to a compressing circuit 6. The compress- 
ing circuit 6 compresses video data by a DCT transfor- 
mation and a variable length encoding. That is, the com- 



pressing circuit 6 has a DCT transforming circuit, a 
quantizer for quantizing DCT transformed data, an es- 
timator for estimating a total amount of codes and de- 
ciding an optimum quantizer and a variable length en- 
coding circuit for compressing data by using a two-di- 
mensional Huffman code. (8 x 8) data in a time region 
is converted to (8 x 8) coefficient data in a frequency 
region and the coefficient data is quantized and varia- 
ble-length encoded. 

An output of the compressing circuit 6 is supplied 
to a frame forming circuit 7. Video data is packed in pre- 
determined sync blocks by the frame forming circuit 7 
in accordance with a predetermined rule. An output of 
the frame forming circuit 7 is supplied to a VAUX adding 
circuit 8. 

VAUX data is supplied from a VAUX generating cir- 
cuit 9 to the VAUX adding circuit 8. The VAUX data is 
given from a controller 1 0 to the VAUX generating circuit 
9. The video data to which the VAUX data was added 
by the VAUX adding circuit 8 is supplied to a multiplexer 
11 

An audio signal is supplied to an input terminal 1 2. 
The audio signal is supplied to an A/D converter 1 3. The 
audio signal is digitized by the A/D converter 13. The 
digitized audio signal is supplied to an audio signal 
processing circuit 14. Audio data is packed into prede- 
termined sync blocks by the audio processing circuit 1 4. 
An output of the audio signal processing circuit 14 is 
supplied to an AAUX adding circuit 15. 

AAUX data is supplied from an AAUX generating 
circuit 16 to an AAUX adding circuit 15 on the basis of 
a control from the controller 1 0. The AAUX data is added 
to the audio data by the AAUX adding circuit 15. The 
audio data to which the AAUX data was added is sup- 
plied to the multiplexer circuit 11 . 

A subcode is generated by a subcode generating 
circuit 17. A subcode area is used for a high speed 
search and the track numbers are included in subcode 
data. The track number is sequentially advanced one by 
one at the track pitch in a mode (SP mode) as a refer- 
ence and the track number is advanced in correspond- 
ence to the ratio of both of the track pitches at the track 
pitch iri the other mode (LP mode). As mentioned above, 
specifically speaking, the track pitch in the SP mode is 
equal to 10 ujti, the track pitch in the LP mode is equal 
to 6.7 ujrvand the ratio of the track pitches in the SP 
mode and the LP mode is equal to 3 : 2. Therefore, the 
track number is sequentially advanced one by one like 
"0", "I", -2",'"3", "4", ... in the SP mode and the track 
number is advanced so that even track numbers overlap 
in two tracks like "0", "0", "1", "2", "2", "3", "4 8 , B 4", .... 

The video data, audio data, and subcode data are 
switched by the multiplexer circuit 11 . An output of the 
multiplexer circuit 11 is supplied to an error correction 
encoding circuit 18. An error correction code is added 
to the recording data by the error correction encoding 
circuit 18. An output of the error correction encoding cir- 
cuit 18 is supplied to a channel coder 1 9. The recording 
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data is 24/25 converted by the channel coder 1 9. A cod- 
ing process of a partial response class 4 adaptive to the 
digital recording is further executed here. An output of 
the channel coder 1 9 is supplied to heads 20A and 20B. 

Fig. 17 shows an example of a construction of a re- 
producing system of a digital VTR. In the digital VTR, a 
standard recording mode and a long time recording 
mode can be set. A capstan motor 48 is driven so as to 
set a tape speed according to the recording mode. 

In Fig. 17, reproduction signals of heads 31 A and 
31 B are supplied to a channel decoder 32." The repro- 
duction signal is demodulated by the channel decoder 
32. An output of the channel decoder 32 is supplied to 
an error correction circuit 33. An error correcting proc- 
ess is performed by the error correction circuit 33. An 
output of the error correction circuit 33 is supplied to a 
demultiplexer 34. 

Data is divided into reproduction data in the audio 
area, reproduction data in the video area, and reproduc- 
tion data in the subcode area by the demultiplexer 34. 

The reproduction data in the audio area is supplied 
to an audio processing circuit 35. The AAUX data in the 
reproduction data in the audio area is detected by an 
AAUX decoding circuit 36. The AAUX data is supplied 
to a controller 30. Processes such as time base conver- 
sion, interpolation, and the like are executed by the au- 
dio processing circuit 35. An output of the audio 
processing circuit 35 is supplied to a D/A converter 37. 
An output of the D/A converter 37 is outputted from an 
output terminal 38. 

The reproduction data in the video area is supplied 
to a deframing circuit 39. The VAUX data in the repro- 
duction data in the video area is detected by a VAUX 
decoding circuit 40. The VAUX data is supplied to the 
controller 30. 

The reproduction data in the subcode area is de- 
tected by a subcode, decoding circuit 41 . The subcode 
data is supplied to the controller 30. 

An output of the deframing circuit 39 is supplied to 
an expanding circuit 42. The expanding circuit 42 con- 
verts the compressed and recorded video signal into the 
original video signal in the time area by decoding the 
variable length code and an inverse DCT transforma- 
tion. >\n output of the expanding circuit 42 is supplied to 
a deshuffling and deblocking circuit 43. the reproduc- 
tion component color video signals Y, C R , and C B are 
obtained from the deshuffling and deblocking circuit 43 
The reproduction component color video signals Y, C R , 
and C B are supplied to a D/A converter 44. Outputs of 
the D/A converter 44 are outputted from output terminals 
45, 46, and 47. 

According to the embodiment of the invention as 
mentioned above, when the track pitch in the SP mode 
is equal to 10 u,m and the track pitch in the LP mode is 
equal to 6.7 pm, the track number is sequentially ad- 
vanced one by one in the SP mode like "0\ "1 ", "2", "3", 
"4", ... and the track number is advanced so as to over- 
lap the even track numbers in two tracks in the LP mode 



like "0", "0", T, "2", "2", "3°, "4", "4", .... A description 
will be further made with respect to a fact that when the 
track numbers are advanced and recorded, the track 
number-can be used as an index of an absolute address. 
5 Fig. 18 shows the track numbers added on a tape 

by recording the signals of the NTSC system in the SP 
mode. In case of recording in the SP mode, the tracks 
are formed at a track pitch of 10 |im as shown in Fig. 
18. The track number is sequentially advanced one 
10 track byone like "0", "1", "2", "3", .... Since 10 tracksare 
recorded in one frame in the NTSC system, track num- 
bers "0°, "10", "20", "30", ... are the head tracks of 
frames FA1, FA2, FA3, respectively. 

Fig. 19 shows a case where the recording of five 
is frames (frames FB1 to F35) is executed in the LP mode 
onto a tape on which tracks have been formed at the 
track pitch of 10 urfi and a recording of two frames 
(frames FC1 and FC2) is executed in the SP mode 
In the example, a new recording in the LP mode is 
20 performed from the track of track number "TO* and 
tracks are formed at a track pitch of 6.7 uxn. In the por- 
tions of LP mode, the track numbers are recorded in a 
manner such that the even track numbers overlap twice 
like "10", "10°, "11 "12", '12', "13", "14", "14% .... Since 
25 one frame is recorded in 10 tracks in the NTSC system, 
track numbers "10", "16", "23", "3p", and "36" become 
the heads of the frames FBI, FB2, FB3, FB4, and FB5 
newly recorded in the LP mode. A new recording is ex- 
ecuted in the SP mode from a track number "43". In the 
so SP mode, the track numbers are sequentially advanced 
one track by one like "43", "44", "45", .... Track numbers 
"43" and "53" become the heads of the frames FC1 and 
FC2 newly recorded in the SP mode. 

As shown in Fig. 19, a track number at a position 
35 where the new recording is started, a. track number at a 
position where the recording in the LP mode is switched 
to the recording in the SP mode, and a track number at 
a position where the new recording is finished are all 
continuous. Thus, the track number can be used as an 
40 index of the absolute address. 

Since one frame is recorded in 10 tracks in the NT- 
SC system, the head track numbers "10", "16", b 23", 
"30", and "36" of the tracks are searched in the portions 
recorded in the LP mode. With respect to the track num- 
45 bers "16" and "35" among those track numbers, howev- 
er, the same track number exists at both of the end of 
the previous frame and the head of the subsequent 
frame. That is, the track number "16" exists at the end 
of the frame FBI and the head of the frame FB2. The 
so track number "36" exists at both of the end of the frame 
FB4 and the head of the frame FB5. Therefore, the 
heads of the frames cannot be searched only from the 
track numbers at positions corresponding to the track 
numbers "16" and "36". With respect to those portions, 
55 in addition to the track numbers, it is detected which az- 
imuth angle the track has. 

That is, as shown in Fig. 1 9, the head track of the 
frame is always set to be a track of (-) azimuth and, sub- 
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sequently, (+) azimuth and (-) azimuth are alternately 
set so that the adjacent tracks have different azimuth 
angles. When the track numbers "16" and "35" are de- 
tected, therefore, the track of (-) azimuth is the head of 
the frame and the track of (+) azimuth is the end of the s 
frame. When it is detected that the track numbers are 
"16" and "36" and the tracks have (-) azimuth, the heads 
of the frames at the positions of "16" and "35° can be 
detected. 

These techniques can be also similarily applied to to 
the case of the PAL system. Fig. 20 shows track num- 
bers added onto a tape by recording signals of the PAL 
system in the SP mode. In case of recording signais in 
the SP mode, as shown in Fig. 20, tracks are formed an 
a track pitch of 1 0 pm. The track number is sequentially is 
advanced one track by one like "0", "1 "2", "3", .... Since 
one frame is recorded in 12 tracks in the PAL system, 
the track numbers ■0", "12", "24", "36", ... become the 
heads tracks of the frames FD1 , FD2, FD3 .... 

Fig. 21 shows a case where a recording of four 20 
frames (frames FE1 to FE4) is performed in the LP mode 
on a tape on which tracks have been formed at the track 
pitch of 10 pm as mentioned above and a recording of 
two frames (frames FG1 and FG2) is subsequently per- 
formed in the SP mode. 25 

In this example, a new recording in the LP mode is 
executed from the track of track number "12" and tracks 
are formed at a track pitch of 6.7 um The track numbers 
are recorded in a manner such that the even track num- 
bers overlap twice like ■12", "12", "13", "14", "14", "15", 30 
"16", "16°, ... in the portions in the LP mode. Since one 
frame is recorded in 12 tracks in the PAL system, track 
numbers "12", "20", "28", and "36" become the heads of 
the frames FE1, FE2, FE3, and FE4 which were newly 
recorded in the LP mode. A new recording is executed 3S 
in the SP mode from the track number "44". The track 
number is sequentially advanced one track by one in the 
SF mode like "44", "45", "46", .... Track numbers "44" 
and "56" become the heads of the frames FG1 and FG2 
newly recorded in the SP mode. *o 

In the PAL system as well, the track number at the 
position where the new recording is started, the track 
number at the position where the recording is switched 
from the recording in the LP mode to the recording in 
the SP mode, and the track number at the position *s 
where the new recording is finished are all continuous. 
Thus, the track number can be used as an index of the 
absolute address. 

Having described specific preferred embodiments 
of the present invention with reference to the accompa- so 
nying drawings, it is to be understood that the invention 
is not limited to those precise embodiments, and that 
various changes and modifications may be effected 
therein by one skilled in the art without departing from 
the scope of the invention as defined in the appended 55 
claims. 
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Claims 

1 . A data recording and reproducing method of a mag- 
netic recording and reproducing apparatus, com- 
prising the steps of: 

making it possible to set a standard recording 
mode and a long time recording mode in which 
a long time recording can be executed by nar- 
rowing a track pitch than that in said standard 
recording mode; 

advancing a track number one by one and re- 
cording the track numbers onto said tracks in 
said standard recording mode; 
advancing the track number by setting even or 
odd track numbers as a same track number in 
two tracks and recording the track number onto 
each of said tracks in said long time recording 
mode; and 

detecting an absolute address on a tape on the 
basis of each of said track numbers repro- 
duced. 

2. A data recording and reproducing method of a mag- 
netic recording and reproducing apparatus accord- 
ing to claim 1 , wherein a ratio of the track pitch in 
said standard recording mode and the track pitch in 
said long time recording mode is equal to 3 : 2. 

3. A data recording and reproducing method of a mag- 
netic recording and reproducing apparatus accord- 
ing to claim 1 or 2, wherein a signal of one frame is 
recorded in a plurality of tracks, azimuth angles of 
the head tracks of the frames are set to be equal, 
and the absolute address is detected on the basis 
of said track number reproduced and the azimuth 
angle of said reproduced track. 

4. A magnetic recording and reproducing apparatus 
comprising: 

means for setting a standard recording mode 
and a long time recording mode in which a long 
time recording can be executed by setting a 
track pitch to be narrower than that in said 
standard recording mode; 
means for generating a track number according 
to whether the recording mode is said standard 
recording mode or said long time recording 
mode; and 

means for recording said track number onto 
each track, 

wherein the track number is advanced one by 
one in said standard recording mode and the 
track number is recorded onto each of said 
tracks, and 

the track number is advanced by setting even 
or odd track numbers as a same track number 
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in two tracks and the track number is recorded 
onto each of said tracks in said long time re- 
cording mode. 

A magnetic recording and reproducing apparatus s 
according to claim 4, wherein a ratio ot the track 
pitch in said standard recording mode and the track 
pitch in said long time recording mode is equal to 
3:2. 

10 

A magnetic recording and reproducing apparatus 
according to claim 4 or 5, wherein a signal of one 
frame is recorded onto a plurality of tracks, azimuth 
angles of the head tracks of the frames are set to 
be equal, and an absolute address is detected on 15 
the basis of said track number reproduced and the 
azimuth angle of said reproduced track. 
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Fig. 1A 
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Fig 1B 
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